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(57)Abstract: 

PROBLEM TO BE SOLVED: To measure mechanical durability, in which 
inner disconnection or damage to a solar battery module is caused by 
mechanical stress like torsion of the solar battery module during delivery, 
mounting or construction work. 

SOLUTION: A torsion tester includes a holding plate 2 made up of upper and 
lower L-shaped plates 2 1 and 22 with opposite flat faces in parallel, a 
tightening member 3 for tightening the solar battery module 7 between the 
upper and lower plates 21 and 22, and a stress applying unit 4 for applying 
stress to the solar battery module 7 between the upper and lower plates 2 1 
and 22. 
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BASIC-ABSTRACT: 

NOVELTY - The solar battery module (7) placed inbetween upper board (21 ) 
and 

L-shaped underplate (22) of holder board (2) is fixed by screw (3). The stress 
addition equipment^) adds stress to solar- battery module. DETAILED 
DESCRIPTION - An INDEPENDENT CLAIM is also included for solar battery 
module 

torsion testing method. 

USE - For investigating mechanical endurance of solar battery module during 
heat-cycle test, temperature cycle test, terminal strength test etc. 

ADVANTAGE - As the solar battery module is fixed between board and plate 
using 

screw, uniform and firm fixing is attained and hence continuous measurement of 
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insulation resistance between output terminal and module frame is offered. 
DESCRIPTION OF DRAWING(S) - The figure shows explanatory sectional view 
of the 

solar -battery module torsion tester (2) Holder board; (3) Screw; (4) Stress 
addition equipment; (7) Solar battery module; (21) Upper board; (22) L-shaped 
underplate. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the solar cell module torsion test method of examining 
mechanical endurance using the solar cell module torsion tester used in order to investigate the mechanical endurance of a solar 
cell module, and this solar cell module torsion tester. 
[0002] 

[Description of the Prior Art] A crystallized type etc. is entitled the environmental-test method of a solar cell module, and an 
endurance test method in JIS-C -8917, and a heat cycle test, a moisture resistance, a terminal strength test, a salt spray test, an 
optical irradiation test, a hot spot examination, the wind-pressure-proof examination, the hailstorm examination, the 
waterproofing examination, the torsion test, etc. are specified to it. 

[0003] With the torsion test in this, two sides which a rectangular solar cell module adjoins mostly are fixed to a rigid-body frame, 

and measuring continuously the electric flow in a module when only the predetermined amount of displacement carries out the 

variation rate of the angle which faces the narrow angle of two sides, and the insulation resistance between one and the module 

frames of an output terminal is specified, a here predetermined variation rate -- an amount - h=0.021(L2+W2) 1 / 2 it is . 

The amount [ here as opposed to 1 .2 degrees of h; displacement angles ] of displacement (m) 

L; module length (m) 

W; it is module width of face (m). 

Thus, although specified to JIS, the torsion tester used for this torsion test method did not exist conventionally. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as for this thing, a solar cell module has much mechanical stress, such as 
torsion, and since there is fear of generating of defectives, such as an internal open circuit of a solar cell module and fracture of a 
solar cell module, with mechanical stress, such as this torsion, moreover, it is necessary to know limits, such as this torsion, or to 
perform improvement for preventing generating of the defective by torsion etc. in the time of transportation of a solar cell module, 
installation, and construction. For that purpose, the test method which examines mechanical endurance using the torsion tester of 
the solar cell module which can measure the relation between torsion, and an internal open circuit and fracture, and this torsion 
tester was required, and the request to this etc. was large. 

[0005] Then, the purpose of this invention is offering the test method which measures mechanical endurance using the solar cell 
module torsion tester which examines mechanical endurance generated with mechanical stress, such as torsion at the time of 
transportation of a solar cell module, installation, and construction, such as an internal open circuit and fracture of a solar cell 
module, and this solar cell module torsion tester. 
[0006] 

[Means for Solving the Problem] this invention is made in order to attain the above-mentioned purpose, invention according to 
claim 1 Are a solar cell module torsion tester for investigating the mechanical endurance of a solar cell module, and the field 
which faces is almost parallel. And it has the stress additional equipment which adds stress to the solar cell module fixed between 
the band which can be made to fix on both sides of a solar cell module between the maintenance board which consists of the finish 
plate and underplate of L typeface which is a smooth side, and this finish plate and underplate, and a finish plate and a underplate. 
[0007] With a screw, invention according to claim 2 binds tight the solar cell module inserted between the finish plate and the 
underplate, the band in invention according to claim 1 can fix it, and two or more these conclusion implements are formed in the 
maintenance board. 

[0008] Invention according to claim 3 sandwiches two sides by which the solar cell module of about 4 square shapes adjoins 
between the finish plate of a solar cell module torsion tester according to claim 1 or 2, and a underplate, binds a finish plate and a 
underplate tight with a band, fixes a solar cell module, adds stress to a solar cell module with the stress additional equipment, and 
measures continuously the electric resistance between the output terminals of a solar cell module, and the insulation resistance 
between an output terminal and a module frame. 

[0009] Although invention according to claim 1 is equipped with a maintenance board, a band, and the stress additional 
equipment, since the relation between the mechanical endurance of a solar cell module and deformation and the relation between 
stress and deformation understand it further when stress is added to a solar cell module with the stress additional equipment, and 
it has the travel measuring device for investigating the grade of deformation of a solar cell module, it is desirable. 
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[0010] Moreover, although the finish plate and the underplate are carrying out L typeface in this invention according to claim 1, 
as for the angle of nip of this L typeface, it is desirable to double with the configuration of the solar cell module measured so that it 
may be easy to insert a solar cell module. For example, as long as a solar cell module is a parallelogram, you may make it insert 
two sides of a solar cell module into an acute angle for the angle of nip 24 of a finish plate 21 and a underplate 22 by this finish 
plate 21 and the underplate 22, as shown in the drawing 4 (b). However, since a solar cell module has many squares or rectangles, 
the central angle of this L typeface has a common right angle. Moreover, you may give some radii of circle to this central angle 
like the angle of nip 24 of the drawing 4 (b). Moreover, especially the quality of the material of a finish plate and a underplate is 
not limited. Moreover, although the field where this finish plate and a underplate face is a smooth side, especially the field of an 
opposite side is not limited. For example, it may be a flat surface, and a rib may be prepared and a mechanical strength may be 
enlarged. Moreover, as shown in the drawing 4 (b), the field 23 which faces is made into a flat surface, and is good also 
considering the field 26 of an opposite side as a concavo-convex side. 

[001 1] Moreover, although it has the stress additional equipment in this invention according to claim 1, since this stress 
additional equipment is made to add and deform stress into the solar cell module fixed between the finish plate and the underplate, 
it is good [ the additional equipment ] to form the stress additional equipment in the position which is easy to make it add and 
deform stress into a solar cell module. For example, when it fixes the side which adjoins the solar cell module of a square or a 
rectangle by the finish plate and the underplate, it is good to have the stress additional equipment so that it may be located near the 
vertical angle of the angle of the solar cell module inserted near the angle of nip of this finish plate and underplate. Moreover, as 
for this stress additional equipment, it is good to make movement possible so that it can respond to the solar cell module of 
various sizes. Moreover, the direction which adds stress to a solar cell module with this stress additional equipment is added from 
right-angled to a solar cell module. A direction is good even from the upper part and good even from a lower part. A hydraulic 
jack is desirable although there are things various as this stress additional equipment. 

[0012] Although a band binds tight the solar cell module inserted between the finish plate and the underplate and can be fixed 
with a screw in invention according to claim 2, as what binds tight what was inserted between the finish plate and the underplate, 
and can be fixed with this screw, it is variously. For example, the screw rod attached firmly so that it could not rotate from a finish 
plate and underplate ****** centering on the shaft of a screw to one side, Consist of a through-hole prepared in another side, and 
a through-hole is made to penetrate a screw rod. You may bind tight with the nut thrust into the bolt which may screw in and bind 
a nut tight from the nose of cam of this screw rod, and prepared the through-hole in the finish plate and the underplate, and was 
inserted in another side from one side, and this bolt. Moreover, a through-hole is prepared in one side, the screwhole is prepared 
in another side, and it may bind tight by making a bolt thrust into a screwhole from a through-hole. 

[00 1 3] Moreover, although two or more these conclusion implements are formed in the holder in invention according to claim 2, 
since it is easy to fix preparing in three places of the bending section of the holder of L typeface mostly located at the center, and 
both ends at least, this position is desirable. And if it lengthens and is made for the position of the conclusion implement of these 
both ends to consist of the length of the side of a solar cell module outside a solar cell module, since a length of one side of L 
typeface will tend to bind a solar cell module tight firmly, it is desirable. 

[0014] It is still better to also investigate fracture, although stress is added to a solar cell module and the electric resistance 
between the output terminals of a solar cell module and the insulation resistance between an output terminal and a module frame 
are continuously measured in invention according to claim 3. This fracture is performed visually. In addition, fracture means 
fracture of module internal configuration articles other than an internal open circuit, for example, the crack of a solar-battery cell 
etc. In order to investigate by what torsion fracture takes place, it is good to measure the travel for a stress adjunct of a solar cell 
module. 

[0015] The maintenance board with which the field which faces consists of the finish plate and underplate of L typeface which it 
is almost parallel and is a smooth side in invention according to claim 1 , (Operation) The band which can besides be made to fix 
on both sides of a solar cell module between a board and a underplate, Since it has the stress additional equipment which adds 
stress to the solar cell module fixed between the finish plate and the underplate A solar cell module is fixed by holding a solar cell 
module with the maintenance board which consists of a finish plate and a underplate, and binding a finish plate and a underplate 
tight with a band. Stress is added to this solar cell module with the stress additional equipment, and the electric resistance 
between the output terrninals of a solar cell module and the insulation resistance between an output terminal and a module frame 
are measured. 

[0016] Then, the relation between the amount of stress addition, and an internal open circuit of a solar cell module and fracture of 
a solar cell module is known. By this, a solar cell module understands the limit which can add stress at the times at the time of 
transportation of a solar cell module, installation, and construction etc., and it can be used for improvement of a solar cell module 
etc. In addition, the field where a finish plate and a underplate face is almost parallel, and since it is a smooth side, in case a solar 
cell module is fixed with a maintenance board, a solar cell module side can be mostly concluded to homogeneity. 
[0017] In invention according to claim 2, since a band binds tight what was inserted between the finish plate and the underplate 
and can be fixed with a screw, on both sides of a solar cell module, it fixes by operation of a screw between a finish plate and a 
underplate. And since two or more these conclusion implements are formed in the maintenance board, a solar cell module is 
firmly fixable in this invention according to claim 2, with a maintenance board by fixing [ the maintenance board which consists 
of a finish plate and a underplate ] two or more places for two or more places with a conclusion implement. 
[0018] Invention according to claim 3 sandwiches two sides by which the solar cell module of about 4 square shapes adjoins 
between the finish plate of a solar cell module torsion tester, and a underplate. Bind a finish plate and a underplate tight with a 
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band, fix a solar cell module, and stress is added to a solar cell module with the stress additional equipment. Since the electric 
resistance between the output terminals of a solar cell module and the insulation resistance between an output terminal and a 
module frame are measured continuously, the relation between the amount of stress addition, and an internal open circuit of a 
solar cell module and fracture of a solar cell module is known. By this, a solar battery understands the limit which can add stress 
at the times at the time of transportation of a solar cell module, installation, and construction etc., and it can be used for 
improvement of a solar cell module etc. 
[0019] 

[Embodiments of the Invention] Next, the example of this invention is explained. 

(Example 1 ) Explanatory drawing in which drawing 1 and drawing 2 show one example of this invention, and the drawing 1 (b) 
shows the flat surface of the busy condition of a solar cell module torsion tester, a cross section [ in / the A-A line of a (b) / in a 
(b) ], the plan in the state where the drawing 2 (b) attached the conclusion implement in the maintenance board, and a (b) are the 
side elevations of a (b). 

[0020] 7 is a square solar cell module mostly, what this solar cell module 7 put two or more two or more solar-battery cells in 
order in drawing 1 and drawing 2 , and was connected with lead wire is inserted with adhesives from both sides, translucency 
glass is repeated on the bottom, back covering is repeated to the down side again, and the module frame 71 is further attached [ it 
heats and pressurizes, the whole is made into one with the aforementioned adhesives, and ] in the circumference. In addition, this 
edge is connected with the output terminal although the solar-battery cell is connected with lead wire. 

[0021] 1 is a solar cell module torsion tester, and this solar cell module torsion tester 1 consists of the maintenance board 2, the 
conclusion implement 3, stress additional equipment 4, and a base 5. As shown in drawing 2 , the maintenance board 2 consists of 
the finish plate 21 and underplate 22 of L typeface [ a little ] longer than the side of the solar cell module 7 which the neighboring 
length measures, and the field 23 where a finish plate 2 1 and a underplate 22 face is a smooth side, and can attach it now in 
parallel mostly. And a through-hole 25 is formed in the main angle-of-nip section and a main both-sides edge at a finish plate 21, 
and the screwhole 26 is formed in the position which faces the through-hole 25 of a finish plate at a underplate 22. In addition, if a 
solar cell module 7 is inserted between this finish plate 2 1 and a underplate 22 as shown in the drawing 1 (b), the through-hole 25 
and screwhole 26 of both sides are located outside a solar cell module 7. 

[0022] As shown in drawing 2 , the conclusion implement 3 is the bolt which can be thrust into the screwhole 26 of a underplate 
22 from the through-hole 25 of a finish plate 2 1 , and it has these three conclusion implements 3 so that it can thrust into three 
through-hole 25 and the screwholes 26, respectively. As shown in drawing 1 , a base 5 starts with the script object 5 1 , and 
consists of the section 52. The script object 51 has a big field and is more monotonous than a solar cell module 7. The start 
section 52 is mostly set up by the perpendicular from the script object 51 at L typeface, and the underplate 22 is being fixed to the 
upper limit of this start section 52. Moreover, the screwhole 26 of a underplate 22 starts and it is installed to the section 52. 
[0023] The stress additional equipment 4 is a hydraulic jack, this stress additional equipment 4 has the almost same height as the 
start section 52 of a base 5, the nose of cam 41 to go up and down is located in about 75 vertical angle of the angle of the solar 
cell module 7 inserted into about 24 angle of nip of the maintenance board 2 when a solar cell module 7 was attached in the 
maintenance board 2, and this nose of cam 41 pushes up a solar cell module from a lower part. In addition, this stress additional 
equipment 4 is movable so that it can respond to the solar cell module 7 of various sizes. 

[0024] Next, the test method which examines the mechanical endurance of a solar cell module with this solar cell module torsion 
tester is explained. Two sides by which the solar cell module 7 of about 4 square shapes adjoins between the finish plate 21 of the 
solar cell module torsion tester 1 and a underplate 22 are inserted, a finish plate 21 and a underplate 22 are bound tight with a 
band 3, and a solar cell module 7 is fixed. Thus, the conclusion implement 3 is a bolt, and since a through-hole 25 is formed in a 
finish plate 21 and the screwhole 26 is formed in the underplate, a solar cell module 7 can be concluded by thrusting a bolt into a 
screwhole 26 through a through-hole 25. And since the number of these conclusion portions is three, they can fix a solar cell 
module firmly. 

[0025] Next, stress is added for about 75 vertical angle of the angle of the solar cell module 7 inserted into about 24 angle of nip 
of the maintenance board 2 of a solar cell module 7 at the nose of cam 41 of the stress additional equipment 4, and the electric 
resistance between the output terminals of a solar cell module 7 and the insulation resistance between an output terminal and a 
module frame are measured continuously. Then, the relation between the amount of stress addition, and an internal open circuit of 
a solar cell module 7 and fracture of a solar cell module is known. 

[0026] By this, a solar battery understands the limit which adds stress at the times at the time of transportation of a solar cell 
module 7, installation, and construction etc., and it can be used for improvement of a solar cell module 7 etc. In addition, the field 
where a finish plate 2 1 and a underplate 22 face is almost parallel, and since it is a smooth side, in case a solar cell module 7 is 
fixed with the maintenance board 2, the 7th page of a solar cell module can be mostly concluded to homogeneity. 
[0027] (Example 2) Drawing 3 is explanatory drawing in which showing other examples of this invention and showing the 
principal part of the busy condition of a solar cell module torsion tester. 

[0028] When stress is added to solar cell module 7a as compared with the example 1 which shows the example 2 shown in 
drawing 3 to drawing 1 and drawing 2 by stress additional-equipment 4of solar cell module torsion tester 1 a a, it differs that 
displacement gage 6a which measures the amount of displacement of solar cell module 7a is attached. Since others are almost the 
same as an example 1 , explanation is omitted. 

[0029] While measuring continuously the electric resistance between the output terminals of a solar cell module 7, and the 
insulation resistance between an output terminal and a module frame like an example 1 by this solar cell module torsion tester 1 a, 
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the displacement A when adding stress by stress additional-equipment 4a can be measured. This shows by what torsion fracture 
takes place [ fracture of a module internal configuration article etc. ], and the relation between the mechanical endurance of solar 
cell module 7a and deformation and the relation between stress and deformation are known. Moreover, solar cell module 7a 
understands the limit which adds stress like an example 1 at the times at the time of transportation of solar cell module 7a, 
installation, and construction etc. Moreover, it can be used for improvement of solar cell module 7a etc. 
[0030] 

[Effect of the Invention] The maintenance board with which the field which faces consists of the finish plate and underplate of L 
typeface which it is almost parallel and is a smooth side in invention according to claim 1, The band which can besides be made 
to fix on both sides of a solar cell module between a board and a underplate, Since it has the stress additional equipment which 
adds stress to the solar cell module fixed between the finish plate and the underplate Hold a solar cell module with a maintenance 
board, fix a solar cell module with a band, and stress is added to this solar cell module with the stress additional equipment. By 
measuring the electric resistance between the output terminals of a solar cell module and the insulation resistance between an 
output terminal and a module frame shows the relation between the amount of stress addition, and an internal open circuit of a 
solar cell module and fracture of a solar cell module. 

[003 1] By this, a solar battery understands the limit which adds stress at the times at the time of transportation of a solar cell 
module, installation, and construction etc., and it can be used for improvement of a solar cell module etc. In addition, the field 
where a finish plate and a underplate face is almost parallel, and since it is a smooth side, in case a solar cell module is fixed with 
a maintenance board, a solar cell module side can be mostly concluded to homogeneity. 

[0032] In invention according to claim 2, since a band binds tight the solar cell module inserted between the finish plate and the 
underplate and can be fixed with a screw, on both sides of a solar cell module, it is fixable with an operation of a screw between a 
finish plate and a underplate. Moreover, in invention according to claim 2, since two or more these conclusion implements are 
formed in the maintenance board, two or more places can be fixed [ the maintenance board which consists of a finish plate and a 
underplate ] for two or more places with a conclusion implement, and a solar cell module can be fixed firmly. 
[0033] Invention according to claim 3 sandwiches two sides by which the solar cell module of about 4 square shapes adjoins 
between the finish plate of a solar cell module torsion tester, and a underplate. Bind a finish plate and a underplate tight with a 
band, fix a solar cell module, and stress is added to a solar cell module with the stress additional equipment. Since the electric 
resistance between the output terminals of a solar cell module and the insulation resistance between an output terminal and a 
module frame are measured continuously It turns out that it investigates by what torsion fracture takes place, and a solar battery 
understands the limit which adds stress at the times at the time of transportation of a solar cell module, installation, and 
construction etc. Moreover, it can be used for improvement of a solar cell module etc. 



[Translation done.] 
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bX\\ mm. jE^&fctift&Bertliraes'.x- 

ft<mffm£-®St& t o fcJE:*Jf«ni§i«£fi§i. h t 
* i? -jWdHJST* &J:3 fc»»"riBfc*-* k*\\ 

C0012] m*msM<?>%pm±. mm. *s> 
*WbmfxwfeX'£&i>c?>z'$>&ii s . z<?>*i;iz£r> 

X±M b TS b aBfcifcttf t> 0£8»6ff tft BJTCS 
U X. ±*kTKfcj»Lt»«t. -**>fe«E«ric»A 

toTft->Tt j:v>. x. -mzmazm. miz* 

[ o o 1 3 ] x. mm2mmmmm. z<m&m 
iffiftmmmmft>tix^&i>K zcoma. 




b3 i »)*< LT. £aHJMK>ltt£ll4>ttl*( 

[00143 mmswmmxM. *»«a*^a 

. [0015] (ftffl) ffSfllliaoffcBJJT'li. «*«■ 

[ o o 1 6 ] t . jB^ftira^st . jidraiti^A 
-^rtSPBrs^n^fit ^* a -ivrnm b vmm 

^ffiffl-c^s. Pi. iM.bTW.vmtthmmm'v- 

[0017] mm2mk<rmms.. %mm. 
iz x ->x±Mb rwLb <m&&A,tii><?>*witmnxm 
&ezhi><7>x-f>&frt>. ±«i:T««st*i©mjfit 

x. znmm. zw&mmzte. z<m&^ffimm. 

mzmmmzmimximffimzm£.-fh zttzx-i 
x. mm-mmm^^-^mmmfctzzb 
#xz&. 

[0018] mm3im<r)mHi. *Stitva- 

>vti t vmm?)±mbTmb0)mzmmftm<?)*& 
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[0019] 

IWRvm&crMB} mz. *mi<?mtMiwtwt 

(m&m ) Hi fcit^H2J±*fKBco-||Sfi0l?r^r 
itf>T\ HI H ) l4*BWft*5/**-;Wat9iMW 10 

comffl&vmz^-mwm. (u){iM)»A- 

A^ttJttSBfHH. H2 H ) tt&8«£S&*gjiS:JR 
0ftft^«®<O¥ffiH, (a) \Z H ) (OiiBtft 

[0 0 2 0] HlfcJ:tfH2fc:*}VvC. 7Jlt5ffIE:firJB 

7 ««»<0±|®Bfl!i-b;kS:«SEfflM^. U - FtTCSIiS 

u^nzKm^mm-m*. mz. ±mizm& 
m**. x. rmzjivt/irt-zmh. tm-tas. 

-;l^71£JR9Wtfct>tf>-C&£„ ft. ^Sffl-feA- 

[0021] 1 <i±Hm?frt Sol-A* 1 

2{±. H2{^TJ:^t:. a^^^'ffl^S^Wfi 
ti^-zWOffli: "9^Fftv^L^je<0±«2 1 kT« 
2 2k*^=5r9. ±«2 1fcT«2 2tf>ffl*r-rSiB2 3 

ZhiotzK-iXm. *IX. ±«21t«, 
KMfcffHmfcUaBL2 5*TO*Mu T«2 2fc 

14. ±«<0jI?L2 5 kffi*Ttl>ftMfc:**Fl2 6*«i»t 
fcftTH*. i£L d^)±<R2 1fcT«2 2OSt:01 
(a) fc^^J:dfc±l©m&^'.*->W£-8Etrfc. ^ 
m<mK2 5**s^fL2 6*«>km®ftt^-^7 J: •} 

[00 22] S^ft3«» H2{^TJ:3t, ±«21 
<DM?L2 54»6TK2 2<0^^"?L2 6 WiA-C^ & 
bTfc 1 ). ^<0*g*Sfl:3tt3ffli7Sl?L2 5 -*»3L2 6 40 
fc«L«i«A"r*4J:5fc3«54. £5tt. Hltc 
KtXoiZ. &*ft5 1fc:^#DSS5 2 
S*tt5 lHUHM»e>'*a.-/k7 J: 9***«*** 
JflWfci. SLfc*»>a5 2UU G*«c51jK>L^ 

5 20Jh^TO2 2ftSffl£3tlX»&. X. TK2 2 
<*>*v?L2 6 #±±#9855 2 fCS^iVC . 
[0023] ftfcfttnS84 5** v *T*> 0 . - 

IXZ&tiX^X. ±T-Ti.5yg4 1#. «»«2t 50 
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*BW»*$>*-7k7 1»0 Wtfci: #fcS#«2tf)& 
ft 2 4j£^(c:^^^±^ffifft ; & joL-/P7tf>fc«ttfc 

ft. £o^fttilM4tt«*fc*&a*SW« 
»*5ol-.^7 fc»J6?* 4 J: 3 fc. WOTTWcfcoT 

[0024] act. ^cO^ffiftti^-^fatOISa 

ts i <o±« 2 1 fc t« 2 2 k wHtit mwftBcrxmn 
2 1 kT«2 2zm>tt»xjiSii , m&ti'j-~)V7*m 

mt&. Z.0)XotzmHk3##*h-&b i )* ±M2 1 
fc»TL2 5#. TK*:*S^L2 6jMWtMiTH4*» 
*^b£ffl?L2 5£aLT*S''?l2 6(C«A-tl>.r 

£ «0«5fe^*{± SmVhh WTiJMifrE ya-A* 
HHWiJ&'e**. 

[0025] ifcfc. *flWreES/*-/k7*>«J«R2*> 

«ft 2 4ifi^tglE^nT^-&*l©®fi ; E V3.-)\sl<m 

[0026] ziiizx -5t, &*—fr7om 

^6|lR^* s ¥d4t. X, *PI«f6 ; E^jL-^7<0iXa^ 
4. i^S. ±«2 1 tT*2 2Wffl*H-|.ffi^ 

«its;a-^7tHj&r*Bfc. imatya-* 

7H?r<Jff%-tc«ftg-C#S. 
[002 7] (H6SW2) H3«*l|H8<Ofl!l«Oiat^ 

[00 28] H3^-t!»fe0!2 5:Hlfc<}:tfH2fc^ 

mil a<?)f&jlffllgiW4 aT*BWit ; E^a-A'7 a 
tl5*^f«DLfck#t, *ITOt£3'*--Jl'7aaX 

[0029] £^*BWKt=e^a-A*itOKI«ila 
THifcffil kHtteLT. *»«it^jL-A'7<Offl* 
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m. x. msmitmmtz. ^n®^^-/^ a 

[0030] 

±is*->it:&ftMX'effiL. mmx-mmM^'* 

[0031] ZtHZX-oX. *PMffte3oL-*'«4l 

•i-hmsvm&L* x. ^mmm^^-^^scmiz 
whs?**. 

[0032] m£«2fE®0&HJ|-ci;i. mtMtf. 

K&tiuzmLimntitix^&fr^. ±MtTm*t>% 
hmmmmmamMx-mmnrm^tx^ 
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®st i?2.-fr*imtzm£tz> i t s . 

[0033] If^3£iBtf>fS«UfcL ^S^^'a- 

;pfc t *)mm<?>±MtTWib nmzimmmox® 
mm i J*.-n'<m3rt-&2mmx; mmx-mt 
Tmirnift^x^mM^A-^m&t. sijh 
tammx-kfmmm^Jj.-j^m^maLx. ±n* 

v ^-)vvmimmm&mm\zw^h %><r>xhh 

10 A^JSL, *®Sj6tva-;KD^ JXOftJt. MSI 
[0lBWlS#^ilHB] 

[0 1 ] «KHO-IOtWt*^-fcO'C. ( A ) l±*B 
(a) U (4 ) OA-A&fcfctt&BMT* 

5. 

[02] U ) tt«ftfit«ISA^]R 9 WttsKBW 
ffi0. (d) ti (>f ) <9<B!IH0-e&S. 
20 [03] *3HH^«ltifcW*jKf<itf>-e. ^fiimiflrt: 

x'b&. 

[04] ±&fmtiSx.-ii'£&ts±fctTmco$a8m 
**mwmx't>&. 



1. U ±H«ffi*i''i-^fctDt«iM8 

21 ±« 

2 2 TS 

30 3 ftfcft 

4. 4a J&fcftiMKK 

5 & 

6a ^fith 

7, 7a iBliStyi-A' 



[03] 





* 
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[04] 

(-0 




26 



